The roles of RNA polymerase and RNAase I in stable RNA degradation in Escherichia coli carrying the srnB+ gene.
In Escherichia coli cells carrying the srnB+ gene of the F plasmid, rifampin, added at 42 degrees C, induces the extensive rapid degradation of the usually stable cellular RNA (Ohnishi, Y., (1975) Science 187, 257-258; Ohnishi, Y., Iguma, H., Ono, T., Nagaishi, H. and Clark, A.J. (1977) J. Bacteriol. 132, 784-789). We have studied further the necessity for rifampin and for high temperature in this degradation. Streptolydigin, another inhibitor of RNA polymerase, did not induce the RNA degradation. Moreover, the stable RNA of some strains in which RNA polymerase is temperature-sensitive did not degrade at the restrictive temperature in the absence of rifampin. These data suggest that rifampin has an essential role in the RNA degradation, possibly by the modification of RNA polymerase function. A protein (Mr 12 000) newly synthesized at 42 degrees C in the presence of rifampin appeared to be the product of the srnB+ gene that promoted the RNA degradation. In a mutant deficient in RNAase I, the extent of the RNA degradation induced by rifampin was greatly reduced. RNAase activity of cell-free crude extract from the RNA-degraded cells was temperature-dependent. The RNAase was purified as RNAase I in DEAE-cellulose column chromatography and Sephadex G-100 gel filtration. Both in vivo and with purified RNAase I, a shift of the incubation mixture from 42 to 30 degrees C, or the addition of Mg2+ ions, stopped the RNA degradation. Thus, an effect on RNA polymerase seems to initiate the expression of the srnB+ gene and the activation of RNAase I, which is then responsible for the RNA degradation of E. coli cells carrying the srnB+ gene.